: 



Europai ches Patentamt 
(g) ffjjj European Patent Office 

Offlc europe n de brevets (rj) Publication numb r : 0 476 971 A2 

@ EUROPEAN PATENT APPLICATION 



(g) Application number : 91308469.5 
(§) Date of filing : 17.09.91 



(Si) Int. CI. 5 : H01L 23/15 



(So) Priority: 18.09.90 JP 246022/90 
18.09.90 JP 246023/90 

18.09.90 JP 246024/90 

28.02.91 JP 55579/91 

ffi) Date of publication of application : 

25.03.92 Bulletin 92/13 

(84) Designated Contracting States : 
DE FR GB IT NL SE 

© Applicant : NGK INSULATORS, LTD. 
2-56, Suda-cho, Mizuho-ku 
Nagoya City Aichi Pref. (JP) 



(72) Inventor: Sakai, Hiroaki 

54-3 Kamatsuka-Cho, 1-Chome, Mizuho-Ku 

Nagoya City, Aichi Pref. (JP) 

Inventor : Yano, Shinsuke 

22-1 Ubakoyama, Narumi-Cho 

Mldori-Ku, Nagoya CHy, Aichi Pref. (JP) 

Inventor : Soma, Takao 

36-1 Aza-Kirado, Ohaza-Ukigai 

Miyoshi-Cho, Nishikamo-Gun, Aichi Pref. (JP) 

inventor : Isomura, Manabu, NGK Yagoto-Ryo 

150 Omoteyama 3-chome, Tenpaku-Ku 

Nagoya City, Aichi Pref. (JP) 

© Representative : Paget, Hugh Charles Edward 
etal 

MEWBURN ELLIS 2 Cursitor Street 
London EC4A 1BQ (GB) 



(g) Ceramic packages and ceramic wiring board. 

(57) A ceramic package for containing a semiconductor chip including a heat radiating plate and a base 
plate for wiring, and a ceramic package for containing a semi-conductor chip including a ceramic 
board, a ceramic cap and a metal lead frame; in these packages the heat radiating plate and the 
ceramic board are made of silicon nitride sintering body. And, a ceramic wiring board, in which a 
ceramic used as a material of the ceramic base plate is made of polycrystal body of silicon nitride 
characterized in that the number of grain boundaries of silicon nitride per 10 ^m of a straight line drawn 
in an arbitrary section of the polycrystal body is 20 or fewer. 



FIG. I 
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The pr s nt invention relates to ceramic packages, made of silicon nitrid sint red body having a large 
heat conductivity, for containing as miconductor chip. Thee ramicpackag s according to th inv nt.onhav 
a high h at dissipation; and th y can be applied to various typ s of ceramic package, such as p.n-gnd array 
type ceramic packages, chip-carrier type ceramic packages, cer-dip typ ceramic packages, cer-quad typ 
ceramic packages, and flat type ceramic packages. The present invention also relates to ceramic for a w.nng 
board having a high heat dissipation. 

Recently electric circuits are highly integrated on a semiconductor chip in a very large scale and operations 
of such electronic circuits are executed at very high speed. The amount of heat generated in a semiconductor 
chip when the electronic circuits formed on the semiconductor chip are operated seems to increase more and 
more Particularly, in semiconductor chips having bipolar type circuits, such a tendency is found. Therefore, 
ceramic packages and ceramic wiring board made of a material which can radiate the heat generated in the 
semiconductor chip well. i.e. a material having a large heat conductivity, are required. 

Hitherto, ceramic packages made of alumina are widely used for containing such semiconductor chips that 
generate a large amount of heat, because alumina ceramic is more reliable than resin as the material of the 
packages and better then resin in the heat dissipation 

Fig 1 2 is a schematic view showing a known pin grid array type ceramic package made of alumina ceramic 
Onthepingrid array type package 81, a semiconductor chip 82 is mounted; a metal conductorwiringis arranged 
inside of the package 81 ; and a plurality of metal pins 83 are formed to be aligned on both sides of the package 
81 as terminals for contacting the semiconductor chip 82 to the outer circuits. Further, a chip carrier type pack- 
age in which metal lead wires are used instead of the metal pins 83, made of alumina ceram.c is also well 



However the heat dissipation of the alumina ceramic package is not sufficient to radiate the great amount 
of heat generated in the semiconductor chip contained therein, accordingly a package for containing a semi- 
conductor chip having a large heat dissipation is strongly required. Further, a thermal expansion coefflaen of 
the package made of alumina ceramic does not match with that of silicon, which is used as a i material of he 
semiconductor chip; thus there are problems that a thermal stress is sometimes caused m the chip and the 
chin is destroyed by the thus caused thermal stress. 

In order to solve such problems, aluminum nitride ceramic, which is better in heat conduct.v.ty and whose 
thermal expansion coefficient matches with that of silicon, has started to be used as a material of the ceramic 
packages. However, the aluminum nitride ceramic is not proof against damage from alkali and water. Further- 
more mullite ceramic, whose thermal expansion coefficient matches with that of silicon, has also begun to be 
used as a material of the ceramic package. However, the heat conductivity of mullite ceramic is not sufficient 
so that ceramic package madeof mullite cannot radiate the heat generated inthe semiconductor chipconta.ned 

the To e rdTr tololve these problems, ceramic packages comprising a heat radiating plate and a wiring board 
have begun to be used. The construction of such packages are illustrated in Figs. 1 and 2. In these packages, 
a ceramic material having a large heat dissipation is used for the heat radiating plate 1 . on which the semicon- 
ductor chip is mounted, in order to radiate the heat generated in the semiconductor chip; and alumina ceramic 
or mullite ceramic is used for the wiring board 4. . ^ 

Alumina ceramic or mullite ceramic is industrially used in large quantit.es and the cost is therefore cheap 
Further there are such merits that alumina ceramic products or mullite ceramic products can be produced at 
a low sintering temperature and a process conventionally used for producing alumina or mullite ceramic pack- 
ages can be used as it is. When signals are transferred through the wiring circuit at a high speed or when a 
resistor of a power supply circuit is required to be made small, a conductor having a small conducting register, 
i e metal of Ag series, Cu series or Au series is used for the wiring. Therefore, it is required to use ceramics 
which can be sintered at a low temperature of less than 1 1 00°C, i.e. a temperature less than the melting points 
of these metals, for the wiring board. * oi ema H a 

There is further suggested a package comprising a wiring board, in which an insulating material is made 
of polyimide resin and a conductor pattern is formed by a photo lithographing a thin film formed thereon by sput- 
tering, depositing or coating; and a heat radiating plate made of aluminum nitride or silicon carbide into which 

Be0 |r, S o a rder to contact the heat radiating plate and the board including a wire distribution inside thereof, glass, 
Au Cu or an actuated metal, which are made by adding Ti or Zr into an Au alloy or into a Cu alloy, is useo\ 
Or'conductorsformedonth respectiv boards for the purpose of electric conn ctionar sometimes connected 
to each other by means of, a metal solder or by sintering a metal paste arranged between the conductors. How- 
ever when alumina ceramic is used as th insulating mat rial of th wiring board, since the th rmal xpans.on 
coeffici ntofthealuminac ramie does not match with that of the silicon carbide, int which B 0» added, and 
with that of aluminum nitrid used as the insulating mat rial ofthe heat radiating plat .a crack would be caus d 
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in the contacting portions of these plates due to thermal stress. In such a cas , it is necessary to form a ceramic 
fram having an int mediate th rmal xpansion coefficient b tw en both of the plates. 

Aluminum nitride, which is used as th insulating material of th h at radiating plate, is not proof against 
damag from nvironm nts such as water and alkali, so th reliability of the package as a whole is detracted. 

5 Further, Silicon nitride also has a problem that its withstand voltage is low, because there exists an insulating 
characteristic only at grain boundary portions in the silicon nitride body. 

Further, cer-dip type, cer-quad type or flat type package for containing a semiconductor chip is also well 
known. The structure of the package of such type is shown in Fig. 4. The package comprises a ceramic base 
13 and a ceramic cap 14, which is arranged on a ceramic base 13 and contacted to each other so as to seal 

10 up a semiconductor chip 11, to cover it a conductive layer 12 made of AU, by means of a bonding agent such 
as glass or resin. There is provided a metal lead frame 1 7, which is for electrically connecting the semiconductor 
chip 1 1 to the outer circuits. 

However, when using alumina as a material of such type package, since the fracture toughness of alumina 
is low, edges of the package are apt to be broken. Further to this, there are problems such that the heat dissi- 

15 pation of alumina is not sufficient to radiate the heat generated in the semiconductor chip contained in the pack- 
age and that the thermal expansion coefficient of alumina is not coincident with that of silicon, as stated in the 
above. Alumina nitride or silicon carbide, into which a little amount of BeO is added, has begun to be used as 
a material of the package of such type. 

Aluminum nitride ceramic has a thermal expansion coefficient being coincident with that of silicon, but is- >. 

20 not proof against damage from water and alkali, as mentioned in the above. Silicon carbide ceramic into which 
a little amount of BeO is added, has an insulating characteristic only at grain boundaries, the withstand voltage 
by the silicon carbide ceramic is low. Furthermore, the density of the silicon carbide ceramic is not made high 
by general sintering but by hot press sintering; so, the process cost for manufacturing packages made of the 
silicon carbide ceramic becomes very high. 

25 Hitherto, as the material of the ceramic wiring board alumina ceramic is widely used, because the base 
plate made of alumina ceramic has a high reliability and a high heat dissipation in comparison with the board 
made of resin. However, the alumina ceramic board is worse than the board made of resin regarding a practical 
strength; additionally, the heat dissipation is not sufficient to radiate the heat generated in the semi-conductor 
chip, in which a great number of circuits are highly integrated. 

30 In order to improve the heat dissipation of the board, aluminum nitride ceramic, which has a higher heat 
conductivity, and silicon carbide, into which is added a little amount of BeO, has begun to be used as a material 
for the board. 

However, as mentioned in the above, aluminum nitride ceramic is not proof against damage from the envi- 
ronment, such as water and alkali; additionally, since the heat expansion coefficient of aluminum nitride ceramic 
35 is greatly different from that of metal, contacting portions of the ceramic base plate for contacting metal pins 
or metal lead wires therewith are apt to be broken due to stress caused in the board due to the difference in 
the heat expansion coefficient. 

Further, when using silicon carbide being added a little amount of BeO, there is a problem in electrical 
characteristics, such that a dielectric constant, is large, i.e. about 40, in addition to the problems of the silicon 
w carbide mentioned in the above that the silicon carbide is not proof against damage from voltage and the pro- 
cess cost for manufacturing board made of silicon carbide becomes high because the hot press sintering is 
necessary to make the density thereof high. 

The first invention of the present application has its purpose to provide a ceramic package for containing 
a semiconductor chip in which the heat dissipation is improved. 
45 A ceramic package for containing a semiconductor chip comprises: 

a heat radiating plate made of silicon nitride for mounting a semiconductor chip thereon; 
a wiring board comprising a wire distribution for transferring electric signals and a wire distribution for 
power supply. 

As well known, silicon nitride has a high insulating characteristic and is excellent in proof against damage 
50 from environments, such as water and alkali. Further, the thermal expansion coefficient of silicon nitride is more 
than that of silicon, i.e. 3-4 ppm/°C in comparison with the thermal expansion coefficient of alumina, i.e. 6-7 
ppm/°C in comparison with the thermal expansion coefficient of alumina, i.e. 6-7 ppm/°C. Therefore, the reliabi- 
lity of the package, in which a heat radiating plate made of silicon nitride is used, a semiconductor chip therein 
is improved. 

55 Ceramic package fore ntainingas miconductor chip compris s: 

a ceramic bas for mounting a s miconductor chipth r on being made of silicon nitride sintering body; 
a ceramic cap for cov ring said ceramic bas being conn ct d to said ceramic base by means of glass 
or agent of resin in order to seal up the semiconductor chip in th packag ; and 



3 



EP 0 476 971 A2 



a lead fram made of metal being arrang d betwe n said ceramic base and said ceramic snp. 
• £tal£n- ni, andean ,adiate,ha hea. 8 ^in^m^-sem.conductorch.p.ngoo.iman. 
J S oSr Lide; and the numbar of gn* bo U n d a te o ( sa i opo l » a »s B lbo d , B 20o r f e .«per10 

■■Bit 

Illilllltli 
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mad of A g, A uorCu,thinm I-*, — — — >~ 

metal molybd num and metal n™*™* 5 . norrne talmolybd numatth sametim thatth polycrystal 

Incase forming the conducto^ 
silicon nitrid body of the board » «n ^^^^ resulting in that the metal becomes 
with the silicon nitride at a high ^J^^ on * boundary surface between the conductors 

m tmvcr^ 

thermal conductivity of thesir^ 

than thatof alumina, i.e.20W^Mhe^^^ 

nitride having a large strength -sex^ 

expansion coefficient almost the same ^ ^^0, * excellent in electric insulating character- 

tenstic, by combining a board made a J^^^^^ to ^t^^^ 
. example, in order to make the winn ^^ 
o with a higher speed, it may be P-^^'^S having a smaller dielectric coefficient than that 
the base plate made of silicon nitnde. That ^^^SmI JaNgh^««nalaiWbeingc.^ 
of silicon nitride, which is capable of fr f" sm,tt1 ^ 
toformconductorsmadeofamaten a hav,ng 1^ 

mitfngtheeiectncsi^^^ 

, 5 other plate with the board of sihcon mtnde. board mac rf ^ nitnde w , th th 

in such a manner, to combine the *J'L desired use results to combine the 

wiring board made of the other differen ^"^^^^ of polycrystal grain boundaries of 

eJentheat dissipation ol fsilicon 

siliconnitn^perlengthoflO^are^^ 
30 sectionofthesiliconni^^^^^ 

^cr^^ 

„ Ffcs. 1 to 3 ara crosa-s atonal views rep-es n tag «on mbod|m „ ^ ,„ Fig. 
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** a chip-carr* »pe ceramie pa*age, in whicn mete- leads ,0 a« aranged instead C met* 

pins 7 of the pin-grtd m «™* ™ ^^dertpo^midesedesn^in; and inside of 

conductor chip 1 1 to the outer circuits. ^Him^* «f wirina board according to the third inven- 

of Ag solder 34. surface 0 f t ne board 31 is covered 

In the embodiment show, In Fig. 6, on a oo^ctive pofton a th o» mi »»*»««< 

«,h Ni M 35 and to planhng 36 .„ II. ._«* ^* P , ^ ^aC^sUn^^ 

- 3===S= 

constituted of two layers; a first layer compnses insu a ^ ,^ J. 31 ^ a serond lajer comprising a ceramic 
32 made of tungsten, which are formed in the shouid be noted that 

layer 61 made of cordierite series ceramic and a metal ^J 0 ^^^^ A semiconductor 

explain d in th following. 
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Example 1 



.nExample^enkindsof^^^^ 
elem nt oxides shown in Tabl Iwereadd d *°^ 

additives. Waterwasadded to the P owde !;^ a slurry. It should be noted 

inawet manner inapot made of resin with the^^^^^^^^ 
thatthe amounts ofAIA contained in the samples o 

obtained slurry was dried and granulated by a spray dry ^ £ sintered under a nitride atmos- 

mined shape byadry press with the ^• l ^^^0^«-^"nT-*1. 
phere of 9.5 air pressure at a temperature o 1750 1950 c for i flash gnd 

The thermal conductivity of the thus obtained s.ntered ^^^J^ a straight line drawn 
the numberof grain boundaries of f°7'*f^^ 

in an arbitrary section of the sintered body was f^J^T^ ^ arbitrary section of the silicon 
measured in the following manner. First, a P ho at which the grain 

nitride sintered body was taken by a scanning electron m croscope J photograph to count 
boundaries of Si 3 N 4 can be identified individually. ^^^^^^ *» ™ «™ over 
the number of grain boundaries which passed acr '^ ede d 1000 and the total distance L 

are shown in Table 1. The thermal expansion coefficient was about ppm/ 

a semiconductor chip shown In *'-^^t»Srl*ll."-'l'''* 

::rrra£^^^ 

°f a— was prepared; andi^^^ 

From Table 1, it ■ proved thatthe heat radiating! » "™ hfch „ made „, slioo „ 

nitride charaotetod in that the number of W*^£irtL parUcularly has a better oharacteristlo 
fewer and the amountofAIAcorrarned^^ 

conductivity of the grain boundaries of the silicon nitride. 
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Example 2 

A slurry was mad in such a manner that mixtur powder, which is a material of a board b ing capabl to 
be sintered at a low temperatur , 90 wt% of glass powder having a cordierite series composition and 1 0 wt% 

5 of alumina powder, acrylic organic binder, plasticizer, toluene and alcoholic solvent were mixed in a pot mad 
of alumina with the aid of balls made of alumina. Further, a green tape having a thickness of 0.3 mm was formed 
from the sullery by a doctor blade method. 

Further, an acrylic organic binder and a telepineol series organic solvent were mixed by using three rollers 
to obtain a conductive paste for printing conductors on the green tapes. Then, conductive wire distribution pat- 

w terns of the paste were printed on said green tapes. The green tapes, on which the conductive patterns are 
printed, were stacked; and the stacked green tapes were put onto a board made of silicon nitride, which was 
prepared by the same manner of the first example explained in the above; and the board and the green tapes 
were pressed at a temperature of 1 00°C under a pressure of 1 00 Kg/cm 2 to be integrated. Each of the conduc- 
tors formed between the green tapes were connected to each other via through holes, which were formed 

is through the green tapes by punching. The thus obtained integrated body was sintered in an airata temperature 
of 900°C. As a result, the packages as shown in Fig. 2 could be obtained. Each package comprises a wiring 
board, which was sintered at a low temperature, and a board made of silicon nitride. The metal lead wires are 
connected to the packages by means of a solder of an Au-Sn alloy. 

20 Example 3 

The packages as shown in Fig. 3 were obtained in such a manner that on the heat radiating plate made 
of silicon nitride was arranged on wiring board made of photosensitive polyimide series resin; in the wiring board 
there is formed a multi-layered wire distribution circuit by using thin layers of Au formed by the sputtering. The 
25 conductive patterns formed on and in the board are connected to each other by means of via holes formed by 
a photolithography. 

Example 4 

30 Fifteen samples of silicon nitride, which are different in an amount of Al 2 0 3 added thereinto were prepared. 
Rare earth element oxides shown in Table 2 were added into each sample of silicon nitride powder as sintering 
additives; waterwas added thereinto, and then the silicon nitride powder and the sintering additives were mixed 
with each other in a wet man ner in a pot made of resin with the aid of media made of silicon nitride; as a result, 
slurries were obtained. The thus obtained slurries were dried and granulated with the aid of the spray dryer. 

35 The granulated powder was formed into a predetermined shape by the dry press with the aid of a mold. The 
thus shaped bodies were sintered under a nitride atmosphere at an air pressure of 9.5 at a temperature of 
1750~1950°C for 1-10 hours, as shown in Table 2, to obtain ceramic bases and ceramic caps. 

Thermal conductivities of the thus obtained ceramic bases and ceramic caps were measured by the laser 
flash method; and the number of grain boundaries of silicon nitride per a length of 10 urn of straight line drawn 

40 on an arbitrary section of the ceramic bases and ceramic caps was obtained by the same manner as that of 
Example 1. 

The amount of Al 2 0 3 was measured by fluoroscopy. The measured amounts are shown in Table 2. The 
thermal expansion coefficients were about 2-4 ppm/°C concerning all of the samples shown in Table 2. 

Packages with 160 pins for containing a semiconductor chip as shown in Fig. 4 were prepared by using 
45 the obtained ceramic bases and ceramic caps. Semiconductor chips were actually mounted in the packages 
and operated to be heated up. Then the packages were cooled in air at a wind speed of 4 m/s to measure thermal 
resistance of the packages. The result is shown in Table 2. For a comparison, a package in which the base 
and cap made of alumina was prepared; and its thermal resistance was 27°C/W. 

50 
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Exampl 5 



Packages with 120 pins having their structures shown in Fig. 5 w re prepar d .n the °" h 
Example 4 Semiconductor chips wer actually mounted in the packages and operate ^^£™ n 
^packages were cooled in air atawind speed of4m/sto measure the thermal res.stances of th package^ 

its structure as shown in Fig. 5 was prepared; and its thermal resistance was 24 C/W. 
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siliconnitrid p r straight lin ^^^^J^^^n reason why that if th 
or less, particularly has a more ** cell f cha ??^ dispersion around the grain 

number of grain boundaries per straight hne of 10 ^ m .'^^^^s fmar^ is ^nsidered that if the amount of 
boundaries becomes iarge, so *° into the grain boundaries of 

Example 6 

rxwder.apredetermii^anwuntofyt^^^ 
rollers toobtainaccnducuver^teforuse.^^^^^^ 

layers were printed on said green tapes - the art of*, tm ™ » ^ 0( 100 Kg/cm" 

ala temperature of1850-C (or four hours. Then, metal ^^^^1 ^ on Ih. «n- 

shown in Fig. 6 could be obtained. 



Example 7 



one ofthe surface of.he .sintered "^l"?,.^.!...*.- 
tems formed in the board and ^.^^^^ST^L ^ arranged metal pins with the aid 

plating. As a result, the wiring board shown in Fig. 7 could be obtained. 



Example 8 



The ,r..n tapes wer. prepared in the same way a, e,p. ^Sad^pTl « 
a^d^makentnickatapredetermine «£^£^Z£& m L^*~m 
obtain a ceramic wiring board. After buffing both surfaces °f Au and C series by a general 



so Example 9 



used sintering addWves and the sintering cond,.,on were '^ ^Z^^^"^ 
„„d ranitrog ^^ aaS ^'^Z^n^^Z^^^^M 
contained In th packages were calculated by counting the number of gram bound ^ 

iength o, ,0 urn m asured along a ^^ZZC^^^^^ 
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, M nnina electron micw identified indi- 

wa equTd to count 000 grain boundaries was determined. Then the number of the gra, , bo ndar s r 
To urn was determined by calculating the formula of (1000/L) x 10. For instance, when a straight line hav.ng a 
1th d 500 iTrequi ed to court 1000 grain boundaries, the number of the grain boundaries per 0 um .s 
0 On y p type ilicon nrtride was detected from all samples except sample No. 6. From the samp^ No. 6 

1 [same sLlg condition as that shown in Table 4. The thermal expansion coefficent were about 2-4 

ofLpackages were measured. The result is shown in Table4.Foracompanson,aheatrad.at,ng plate made 
of alumina was prepared; and its thermal resistance was 22°C/W. 
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pation in comparison with the heat ^^^^^Z^^^^^^^ 
m ad of silicon nitrid character* d .nthat h ""^J^ 6 is 0 . 3 wt% or less, and particulariy has 
of 10 umis 20orfewerand ^^^^^X that ifthe number of grain boundari s per 

Example 10 

toobtainaconductr* paste f« 

lems of the paste were printed on sard green Bpes. The ' «»" "fp ■ , i|i00n nWe , ^ 

p*M — started; and the ^ «-^T£2r^ £1 and toe base plate and me 
was prepared in the same manner as the sixth 8 «^' e ^~ re „, mo Ko/cm* to be Integrated. Ear* 
green tapes were pressed at a temperature of 100-0 unto ap««« M* ™ ^ 

, formed thrcugh the green tapes *£»*^£^t£*l be obtained. Each padcage com- 

^Reconnected to the package b, means ofasoKerof an Au-sn alloy. 

M Example 11 

Thepacragehavingac^^^ 

each othe,b, 7^!"^^^. and second Inventions* the present applicata. 
As explained in the above ,n accOTjng to in ^ ^ ^ nitnde 

lained in more detail in the following. 

50 

[High heat dissipation] 
lnthecer amico^ 

aries of polycrystal silicon nitride per 10 jim of he ^^^^i„ t w 'en th polycrystal silicon 
55 a.uminumcontainedtherinis0.3w^^ 

nitrideisslnter d.thesint ring additive is g ^^^£££"2* arth s ries m tal oxides 



EP 0 476 971 A2 



the package for containing a semiconductor chip. Qn SQ far as the 

Silicon nitride sint ring body h-iilno «V oon ^f^^^ ui ^^^ l „ S, bodyisl ss than the abov 
numberofpolycrystalofsiiiconnitnd and the amour. ^^^^^.JL-d^dlngupan 
mended limitation, Because, t e t emial con^ ^f^f^.** h that the number of 
the amount of aluminum contained in the body When the s.hcon nitno ^ ^ 

grain boundaries are fewer than the above 

nation is sintered at a P—^^ and board made of the thus 

its thermal conductivity of more than 40 W/mk car be , cttwrt. ™ 9 9 gnd boafd 

obtained sintering body would have an; ^^^^^Z^ 0 f silicon nitride per 10 urn 
mad e of alumina. When usingsiliconnjde.n^ 



[Large strength] 



ltisanimp ^^ 

of silicon nitride according to the present ^ enh0 "^^ the pack- . 

. madeof alumina have about 3° k ^f f paLge and board made of 

age and base plate made of resin, due to ^^^^^^Z^i of more than 30 kg/mm* and a 
silicon nitride according to the present ^^^^^^^^^ inventions have a 
breakdown toughness of 5MPami*. That is package and alumina board, 

greatiy improved brittieness in companson te ^^ t ^^J^ there is a problem that the 
Further, in the conventional package and board "^^^w apt to be broken due to stress 
25 mountingportionsofthebodyfo^ 

has a good breakdown and toughness resistance. 
30 [High reliability] 

proofagainst damage from the environment The package and ^ eram ^° a in comparison to the pack- 
LticLitisexce^ 
35 age and base plate made of resin, and ^^^^^^^^dl^^^ 

* reranJaMi.so.the.efen.pc.blemastHatofatatonWe. 

[Electric characteristic] 

S,conni«decha^ 
« teristic. Therefore, there is no problem that the proo f vcfege m '° w *^^ 
plate madeofsiliconcarbide.Thedie^ 

is about 6-8, which is smaller than that ^^^'^^^ can be applied as an electric 
siliconcarbide,i.e. 40. Therefore, the package^ 



Claims 

for power supply. 

17 
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0 3 wt% or less of an aluminum when calculated as alumina. 

conduce fonned in «. base pfcte is made of A g senes m e«ai Cu series 

or Au series metal. 

6 Ceramic package for containing a semiconductor chip according to any one of Claim 1 1 wherein: 
Ceram ^ n f u ,l g ^tena, use d in said wiring board himdacf polygenes, res.n. 

on an arbitrary section of said body. 

when calculated as alumina is contained in the base. 

ofcralnbl^ 
section of the crystal body. 

contains 0.3 wt% or less of aluminum when calculated as alumina. 

body ■.—•"»«-«««» 

body. 
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FIG J 
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FIG. 3 
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FIG.4 
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FIG. 6 
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FIG.8 
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FIG J 2 



81 

, i 

| WM ] 

1 1 X t / tf 1 1 

83 82 



